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Im] EAST TENNESSEE STATE 9 UNIVERSITY 
• RQ1: How does cross-discipline instruction 
benefit and enrich each subject discipline?
• RQ2: How does integration of science learning 
with literacy in G6-12 impact college/career 
readiness?
Research Questions
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Word/Phrase Splash
Word Splash is a comprehension and 
vocabulary strategy that makes 
learning terminology easier for 
students.  It’s a fun, interactive activity 
that engages and motivates students 
to learn new words while setting a 
clear purpose for reading (Burns, 
2006).
• Interest Topics/bags-
• Star Wars
• Nature
• Construction
• Sports
• The Arts
• Aviation
• Cars and Racing
• Disney Princess
EAST TENNESSEE STATE 
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Use the materials in your bag to 
demonstrate the words that you find. 
Newton’s 
1st Law
spin
crash
constant 
speed
curve
push
Newton’s 
2nd Law
STOP
fall
turn
balanced
still
equal
in motion
up
friction
accelerate
pull
2cm/s
slow 
down
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Sort the words into two categories: balanced 
forces & unbalanced forces.
Newton’s 
1st Law
spin
crash
constant 
speed
curve
push
Newton’s 
2nd Law
STOP
fall
turn
balanced
still
equal
in motion
up
friction
accelerate
pull
2cm/s
slow 
down
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Which claims about balanced and 
unbalanced forces can be 
supported with evidence? 
Claim 1 Claim 2
Balanced =  not moving
Unbalanced = moving
Balanced = no change in motion
Unbalanced = change in motion
Claim 3 Claim 4
Balanced = zero net force
Unbalanced ≠ zero net force
Balanced = Newton’s 1st Law 
Unbalanced = Newton’s 3rd Law
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3rd Grade 
NGSS & Common Core Integration
NGSS Common Core 
3-PS2-1. Plan and conduct an 
investigation to provide evidence of the 
effects of balanced and unbalanced 
forces on the motion of an object. 
3-PS2-2. Make observations and/or 
measurements of an object’s motion to 
provide evidence that a pattern can be 
used to predict future motion. 
RI.3.1 Ask and answer questions to 
demonstrate understanding of a text, 
referring explicitly to the text as the basis 
for the answers. (3-PS2-1),(3-PS2-3)
W.3.7 Conduct short research projects that 
build knowledge about a topic. (3-PS2-
1),(3-PS2-2)
W.3.8 Recall information from experiences 
or gather information from print and digital 
sources; take brief notes on sources and 
sort evidence into provided categories. (3-
PS2-
1),(3-PS2-2)
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Middle School 
NGSS & Common Core Integration
NGSS Common Core 
MS-PS2-1. Apply Newton’s Third Law to 
design a solution to a problem involving 
the motion of two colliding objects.*
MS-PS2-2. Plan an investigation to 
provide evidence that the change in an 
object’s motion depends on the sum of 
the forces on the object and the mass of 
the object. 
RST.6-8.1 Cite specific textual evidence to 
support analysis of science and technical texts, 
attending to the precise details of explanations 
or descriptions (MS-PS2-1),(MSPS2-3)
RST.6-8.3 Follow precisely a multistep procedure 
when carrying out experiments, taking 
measurements, or performing technical tasks. 
(MS-PS2-1),(MS-PS2-2),(MS-PS2-5)
WHST.6-8.7 Conduct short research projects to 
answer a question (including a self-generated 
question), drawing on several sources and 
generating additional related,
focused questions that allow for multiple 
avenues of exploration. (MS-PS2-1),(MS-PS2-
2),(MS-PS2-5)
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Kinesthetic Learning
• Acting out Newton’s Laws of Motion
First Law 
Objects at rest remain at rest and objects in 
motion remain in motion in a straight 
line unless acted upon by an 
unbalanced force. 
Second Law 
Force equals mass times acceleration 
(or f = ma). 
Third Law 
For every action there is an equal and 
opposite reaction. 
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Graphic Novel
FORlEJ THAT MOVE (JJ 
Super Scientist Max Axiom jumps right into the 
world of forces and motion at an amusement park. 
Graphic Texts
Readwritethink.org:
1) Comic Book Primer
2) Graphic Novel Terms
3) Comic Book Scripting Techniques
4) Sample Comic Book Script
5) Comic Book Creator Resource
RST.W.1 
RST.W.3 
MS-PS2 
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Student Engagement Based on Fourfold Interests   
• Language instinct: conversation personal interaction, and 
communication
• Instinct of making/Constructive impulse: expression in play, 
movement, gesture, make believe, seeking outlet in shaping 
materials into tangible forms and permanent embodiment. 
• Instinct of investigation: grow out of the combination of the 
constructive impulse with the conversational. 
• Expressive impulse/art instinct: grow out of the 
communicating and constructive instincts, refinement, full 
manifestation. 
• Dewey, J. (2013). The school and society and the child and the curriculum. University of Chicago Press.
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Newton’s Three Laws of Motion
Formula Keywords/ Logic argumentation Hands-on 
Activities
First 
Law
ΣF =0 Keywords: 
Force: Balanced forces/ zero net forces 
Motion.: Inertia of motion (Status quo)
Argumentation:
Balanced net forces ⇒ constant motion (velocity = 
direction + speed)
• Wine glasses with 
different papers
• Wine glasses with 
coins, paperboard
Second 
Law
ΣF ≠0 Keywords: 
Force: Unbalanced forces/ non-zero net forces 
Motion: Change of motion
Argumentation:
Unbalanced net forces ⇒motion change (direction 
and/or speed). The change also is proportional to mass.
• Motion detector-
position, velocity, 
acceleration, time
• Motion encoder 
system
Third
Law
Faction
−Freaction
Keywords: 
F: Forces occur in pair
Motion: Action on an object and Reaction on a subject
Argumentation:
Action is performed ⇒ reaction exists simultaneously 
equal in magnitude and opposite in direction.
• Balloon Jet 
activities
• Skating board 
activities
Hands-on Activities for Newton’s Three Laws
A. First Law
1. Wine glasses with different papers
2. Wine glasses with coins, paperboard
Hands-on Activities for Newton’s Three Laws
B. Second Law
1. Motion detector: position, velocity, acceleration, time
Task one: Describe the movement and perform it.
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
0 1 2 3 4 5 6 7 8 9 10
m
et
er
s
seconds
Task Two: 
Draw a diagram and perform it:
You start standing close to the 
device. Hold 3 seconds. Walk 3 
meters away from the device 
for 3 seconds. Hold for another 
3 seconds, and then walk 2 
meters away from the device 
for another 3 seconds.
2. Motion encoder system for more precise experiments
Hands-on Activities for Newton’s Three Laws
2. Skating board activities (Prediction-Observation-Explanations)
• You push a wall
• You and your teammate push each other
• You push your teammate but she/he doesn’t push you.
• You pull your teammate (with a rope) but she/he does nothing.
C. Third Law
1. Balloon Jet activities Project-based Approach:
1. Design a team recipe about how to make a 
balloon move as far as possible (identify 
variables, procedures)
2. Measure an average speed in your 
experiment setting
3. Describe how speed would change during 
your experiment setting
Limitation: move your balloon horizontally 
Two Big Picture Questions:
1. Why THREE? 
Is it a complete set of (hypothetical) 
theories / (empirical) laws that can 
describe forces and motion on an 
object?
What is Newton’s  Mind/ Best for Newton’s Laws
2. ΣF =0
ΣF ≠0
Faction and  −Freaction
Should we start from scientific 
definitions or should we start from 
hands-on activities?
Implications of Newton’s Third Law
For any pair of interacting objects, the force exerted by the 
first object on the second object is equal in strength to the 
force that the second object exerts on the first, but in the 
opposite direction (Newton’s third law). (MS-PS2-1)
Love is an art of loving and being loved.
Keyword: ?
Interaction!
Let’s think about a concept of LOVE.
Questions?
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